Neuroimaging studies have investigated differences in neural correlates between abstract and concrete concepts but this has not been done with Japanese participants. Concrete words have higher imageability than abstract words, such that they elicit more visual imagery. The present study used functional MRI to investigate brain activity of Japanese participants (N = 16) during generation of visual images for written concrete or abstract Japanese kanji words. Concrete words elicited significantly more activation than abstract words in the left middle frontal gyrus (LMFG), bilateral superior frontal gyrus, and left fusiform gyrus (LFG). Psychophysiological interaction (PPI) analyses were performed to assess LMFG and LFG functional connections. LMFG activity was accompanied by increased functional interaction with the left superior parietal lobule (LSPL), and LFG activity was accompanied by increased functional interaction with the LMFG. This finding suggests that the LMFG plays an important role in visual imagery, with interactions between this region and both the LSPL and LFG.
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Introduction
Imagery elicited by words involves recalling the sensory qualities of objects. The vividness of the imagery is highly correlated with word concreteness. Paivio (1991) proposed a dual-coding theory such that cognition operates via two neural pathways associated with verbal and imagery-based systems. Concrete words are more easily recalled than abstract words due to their greater imageability. Concrete words are acquired through sensory experiences, in contrast to abstract words, which are acquired through their use in sentences and their relationships with other concepts. Abstract words cannot be learned until a certain representational capacity is developed that permits the utilization of linguistic contexts (Bloom, 2000) . Typically, concrete words have a processing advantage over abstract words. A deep dyslexic patient with a left hemisphere injury had a specific impairment for reading abstract words but was able to read concrete words, which indicates that different neural pathways are utilized for processing these two stimulus types (Coltheart et al., 1980) . * Corresponding author. Tel.: +81 82 257 5208; fax: +81 82 257 5209.
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Functional neuroimaging studies have recently investigated neural substrates for understanding language, specifically focusing on differences between concrete and abstract words (D'Esposito et al., 1997; Mellet et al., 1998; Jessen et al., 2000; Wise et al., 2000; Fiebach and Friederici, 2004; Whatmough et al., 2004; MestresMissé et al., 2009) . In an fMRI study, participants generating visual imagery while listening to concrete words showed more brain activity in the left inferior temporal area (Brodmann's area; BA37) and in the occipital association cortex (BA19), in contrast to a condition where they simply listened to abstract words (D'Esposito et al., 1997) . Visual mental imagery appears to be a function of the visual association cortex, with its generation localized to the left side. In a PET study, listening to concrete word definitions associated with mental images specifically elicited activation of the bilateral inferior temporal gyri as compared to abstract words (Mellet et al., 1998) . For the latter, greater activation of the bilateral superior temporal gyri and the anterior part of the right middle temporal gyrus was observed compared to concrete words. In another PET study, activity increased with noun imageability in the left mid-fusiform gyrus (Wise et al., 2000) . In an fMRI study, participants made lexical decisions about word and pseudo-word stimuli, and the results showed right hemisphere activation during the processing of abstract language representations (Kiehl et al., 1999) . A metanalysis combined data from 19 neuroimaging studies to
